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ÅWhat is debugging and why TotalView?

ÅOverview of TotalView  and ¢ƻǘŀƭ±ƛŜǿΩǎnew UI

ÅAdvanced C++ and Data debugging

ÅMPI and OpenMP parallel debugging

ÅReverse debugging

ÅMemory debugging

ÅGPU debugging

ÅPython/C++  debugging

ÅUsing TotalView on ANL

ÅTotalView resources and documentation

ÅQuestions/Comments

Agenda



What is Debugging  and
Why do you need TotalView?
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What is Debugging?

ÅDebugging is the process of finding and 

resolving defects or problems within a 

computer program or a system.

ÅAlgorithm correctness 

ÅData correctness

ÅScaling/Porting correctness



TotalView debugger enables you to do: 
ÅInteractive debugging
ÅLive control of an executing program

ÅRemote debugging
Å Debug a program running on another computer

ÅPost-mortem debugging (core files and reverse debugging)
ÅDebugging a program after it has crashed or exited

ÅMemory debugging
ÅCƛƴŘ ƳŜƳƻǊȅ ƳŀƴŀƎŜƳŜƴǘ ǇǊƻōƭŜƳǎ όƭŜŀƪǎΣ ŎƻǊǊǳǇǘƛƻƴ Χύ

Å Comparing results between executions

ÅBatch debugging (tvscript, CI environments)
ÅUnattended debugging
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Å Leading debug environment for HPC users

Å Active development for 30+ years 

Å Thread specific breakpoints 

Å Control individual thread execution

Å View complex data types easily

Å From MacBookto Top500 Supercomputers

Å Track memory leaks in running applications

Å Supports C/C++ and Fortran on Linux/Unix/Mac

Å Support debugging mixed Python/C++ 

Å Integrated Reverse debugging

Å Batch non-interactive debugging. 

Å Allowing YOU to have

Å Predictable development schedules

Å Less time spent debugging

TotalView for HPC and for All 



¢ƻǘŀƭ±ƛŜǿΩǎGUI
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ÅOriginal powerful design

ÅBetter tested for high-scale MPI jobs

ÅAssembler support

ÅBetter supported for Remote Display Client

ÅTo use:

ÅSet UI preference

ÅOr command line argument

totalview - oldUI

¢ƻǘŀƭ±ƛŜǿΩǎClassic UI 
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Å Provides a modern, dockable interface

Å Easier to use, better workflows

Å An architecture to grow

Å To use:

ïSet UI preference

ïOr command line argument

totalview - newUI

¢ƻǘŀƭ±ƛŜǿΩǎNew UI (default)

Å New UI gaps:

ï Missing array slicing and 

striding, view across, data 

visualization 

ï No very high-scale support



Intro & Starting Up
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Start New Process ςArguments
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Start New Process ςEnable ReplayEngine
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Start New Process ςMemory Debugging
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CUDA memory checking
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Set environment variables
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Standard I/O redirection



roguewave.com18 |   Rogue Wave by Perforce © 2019 Perforce Software, Inc.

Attach to Process
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Attach to Process
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Attach to Process ςEnable Replay Engine
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Open a Core File
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Open a Core File



Process Control & Navigation
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Interface Concepts

ÅState of all processes being 

debugged

ÅProcess and Thread status

ÅInstant navigation access

ÅSort and aggregate by 

status

Root Window
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Process Window Overview
Toolbar

Stack Frame Pane

Source Pane

Tabbed Area

Stack Trace Pane

Provides detailed state of 

one process, or a single 

thread within a process

A single point of control 

for the process and other 

related processes



Stepping Commands

Based on

PC location
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Action Points

Breakpoints

Barrier Points

Conditional Breakpoints

Evaluation Points

Watchpoints
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Conditional Breakpoint


